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2.0 Performance Specifications 
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Bus Loading 

Power Consumption 
Environmental 
Maximum Confiauration 
Available Interrupts 
Receivers 
Transmitters 

Baud Rate Generator 
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3.0 Hardware Description 


l Receiver Control 

2 Transmitter Control 

3 Maintenance Provisions 
4 BC11U, Interface Cable 
5. Throughput 


4.0 Prooramming 


Address Allocation 
Interrupt Allocation 

Control and Status Register 
Receiver Buffer Pegister 
Line Parameter Register 
Transmitter Control Reqister 
Modem Status Register 
Transmit Data Register 
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General Description 


The DZV1ll is a multiplexor interface between four asynchronous 
serial data communications channels and the LSI-11 bus. The 
DZV1l provides an EIA level interface and enough data~set 
control to permit dial up (auto answer) operation with 

modems capable of full duplex operation such as the Bell 
models 103, 113, 212 or equivalent. The DZV11 does not 
support half duplex operations or the secondary transmit and 
receive operations available with some modems such as the 
Bell model 202. Program compatibility is maintained with 

the Unibus option, DZ11-A. The only compatibility exception 
being the number of serial channels supported. The Dzvll 

has applications in data concentration and collection systems 
in front-end systems interfacing to a host computer, and for 
use in a cluster controller for terminal applications. 











The following is a summary of the programmable features offered 
for each line: 
Character Length: 5,6,7 or 8 level code 


l or 2 for 6,7,8 level code 
1 or 1.5 for 5 level code 


Number of stop bits: 


rity generation and 
detection: 





Odd, even or 


Operating speed: 50, 75, 110, 134.5, 150, 300 
600, 1200, 1800, 2000, 2400, 
3600, 4800, 7200 and 9600. 


Breaks: Generation and detection 


1.1 Availablic Options: 


The DZV1l1 can be supplied in two different configurations, 
cach designated by a suffix letter (A ocr B). Each 
multiplexor configuration utilizes a quad height module 
designated as the M7957. All input and output leads of 
the M7957 conform to EIA Standard RS232C and are 

available on a Berq header. 


The required hardware for the DZV11-A option is just 

the M7957 module. Cabling assemblies to terminals and 
modem channels are not supplicd with this option, but are 
available in the D2V11-B configuration. Fach DZV11-B 
configuration consists of an M7957 module, BC11U-25 

cable assembly, and two accessory test connectors, H329 
and H325. 


[Now 
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ASYNCHRONOUS 






2.0 Performance Specificaticns 


2.1 Bus Loading 
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The DZV11l represents one unit load to the LSI-11 bus. 


hd 
he 


Power Consumption 





..15 Amps @ +5 Volts 
0.39 AMpS @ +12 Volts 


2.3 Environmental: 


The DZV11 operates in an environment from 5 to 50 
degrees centigrade with a relative humidity of 10t 


or less to 95%. 


2.4 Maximum Configurations: 


The DZV11 multiplexor is assigned a device address in. 


the fioating address space. 


starts at 760010 and extends to 764000. 


The floatina address srace 
A maximum confic- 


uration of DZV11's would not be limited by floating 





ad 


dress space, but would be limited by the rules 


governing an intermediate size system configuration. 
Therefore, a maximum of seven DZ2V11 multiplexors may 


reside in a nine by four backplane. 


3.5 for throughput limitations. 


2.5 Available Interrupts: 


A. Receiver Done Interrupt 


Can be enabled or disabled from the 


B. Silo Alarm Interrupt - 





Refer to Section 


occurs every time a 
character appoars at the output of the Receiver 
Buffer Register and the Silo Alarm is disabled. 





occurs after sixteen entries 


have been made into the Receive Buffer Reaister by 


the scanner. This interrupt disables Receiver 


Interrupt and is rearmed when the Receive Buffer 


Register has been read. 








C. Transmit Interrupt - occurs everytime the scanner 














finds a Uart buffer empty condition, 





the Trans- 


mitter Control Register bit is set for that line. 


Can be enabled or disabled from 


2.5 Recrivers: 





the bus. 


The receivers provide scrial to parallel conversion of 
5,6,7, 8 level code with one start space and at lcast one 


stop mark. Tne character lenath, number of stops bits, 
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parity generation and operatina speed arc programmable | 
parameters for each line. A Receiver and Transmitter of 
a corresponding line share the same opcrating speed with 
provisions for enablinad/disablina of that receive line. 


Each receiver is double-buffered and has an allowable 
input distortion of 43.75% on any bit. Also, the 
accumulated character distortion must not exceed 43.75%. 
This limits the speed distortion to 4.8% for an eight bit 
acter. Break detection is provided on each receiver. 










ge @ = 





The transmitters provide parallel to serial conversion 

of 5,6,7,8 level code with or without parity. The parity 
sense when selected can be either odd or even. The stop 
code can be either 1 or 2 units except when 5 level code 
is selected. When 5 level code is selected, the stop | 
code can be set to 1 or 1.5 units. The character leneth, 
number of stop units, parity generation and sense, and 
operating speed are programmable parameters for each 

line. The operating speed for the transmitter 1S common 














with the receiver. Breaks are capable of being transmitted 


on any line. The gross start-stop distortion for a 
“transmitter’s TTL output will be-less-then2.5% for an™ 
t bit character. 











Baud Rate Generator: 


The baud rate cenerator is a MOS/LSI device, which orovides 


the DZV1l1 multiplexor with full programmable capability 
for op r pe 
generator capable of producing one of fifteen selectable 
baud rates. Speed tolerance for all rates is less 0.3% 

with a clock duty of 50% + 5%. 








Description 





rdware 





yr Control: 





3.1 Receive 


The receiver control section utilizes a forty pin MOS/LSI 
device for each line to provide serial to parallel 
These devices are 





(UART). In addition to receive character assembly, the 
UART provides parity checking, break detection and overrun 
detection. The UAPT is double buffered, allowing a full 
character time to remove the received character to a hard- 
ware buffer 





which runs at a nominal one meaahertz rate. Each cycbe of 


oes 


the scanner sequentially checks for a new UART Data Available 


— 








erating speed selection. Each line has an independent 


The UARTS are serviced by a four phase Scanner, 


ee 


nana guaran — 
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flag. When a flag is found, the scanner deposits the 
character into a Sixteen by Sixty-four First In/First Out 
buffer. This buffer has the following characteristics: 

If space is available in the FI/FO buffer, the character 
will be written into the buffer. It will then automatically 
propagate down to the first available open slot. It will 
be stored there until a character is removed from the outnyu 
Side, remaining characters propagate toward the output. | 

The character is stored with the following format. The 

data bits are stored in the low byte or first eight bits, : 
the channel number is stored in two bits, and the status — ; 
information is stored in three hits (parity, overrun. i 
and framing error). Bit 15 indicates a valid entry when it 

is present. Once any character reaches the output of 

the buffer, a Receiver Done occurs, thus indicating the 

service routine must read the buffer to obtain the char- 











acter. As the character is read, the FI/FO buffer output 


is incremented, causing the contents to propagate down, 


now providing the next character stored in the buffer. 





The software services the Receiver Done flag on either an 
interrupt or flag checking basis. In either case, characters 
are serviced out of the FI/FO buffer. As each character 

is read from the buffer, the next character is presented 

at the output (assuming that one was in the buffer). The 
service routine should process all characters in the FI/FO 

to avoid overhead involved in entering and leaving the 


_ “service routine. The service routine deals with only the 


534 


output of the FI/FO buffer and cannot alter 
the scanner phases. 


or affect 





Transmitter Control: 


The transmitter control section utilized UARTS for 
parallel to serial conversion of transmit characters for 
each line. The transmitter uses four bits of the low byte 
of the Transmitter Control Register (TCR) for the enabling 
of each transmitter of a per-line basis. Setting the bi 
for a particular line will cause the “pseudo-scanner" 
Stop at this line if Transmit Buffer Empty (TBMT) is set 
and thus set the Transmitter Ready bit. If the Transmitter 
Interrupt Enable bit is set, an interrupt will be generated. 
Note, that if all TCR bits are clear, the Transmitter Ready 
bit will be clear, this is a departure from conventional 
Signle line unit ready flags. 
































If the TCR bit is set for a particular line, the “pseudo- 
scanner” will stop when it detects the AND condition of 

TCR and TBMT for this particular line. Transmitter Ready 
will then set. An interrupt will be generated if Trans- 
mitter Interrupt Enable is set. The service routine should 
read the TRANSMITTER LINE bits located in the 











high byte 
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of the Control and Status Register. The routine then loads f pied third hone a a ae cadet is offered at the 
the appropriate character into the low _byte of the Transmit |! : “3 eoare igi iag evel. An H325 cable test connector can 
Data Register, and the "pseudo scanner" automatically | ; . eae a x 3 BC1llU cable Reiger to provide single line 
| tf FE Cc 

clears Transmitter Ready and begins searching for another I : aes ae pee eee tbipe ory gee test connectors 
AND condition of TBMT and TCR. The “pseudo-scan" is a four | : Pp*ied as a basic item of the Dzv1l-B option only. 
level priority encoder. A sampling clock records the 
respective states of the AND conditions of TBMT and TCR ; 
for the lines. The states are then presented to a priorit : : i ead : | 
encoder which produces the teense Line bits Gad peace’ i : The interfacing cable for modem and terminal ccnnections to 
Flag. The clock then stops, waiting for the character to | | the DZV11-B is provided by the BClI1U cable assembly. It J aal : 
be loaded. Once loading of the Transmit Data Register has [| : consists of four separate cables. [Each cable is terminated | om 
occurred, the clock is restarted and a new sample is prod-_ |i : - 2 ‘aimee DB25-P type connector and a common Berg : 
uced for the priority encoder. Transmitter Line Number iF i paps 4 Jon housing connects the EIA input/output leads 
three has the highest priority, while line number zero has | : of the module to the appropriate pinning of a DB25-P 
the lowest . connector. The following list of connector pins are 

° 5 : typical for each line on the assembly. 








3.4 BCI11U, Interface Cable: 

















When operating in interrupt mode, the service routine should }[: : : ie a eae 
check to assure no other lines require servicing before 7 i PIN NUMBER DESCRIPTION 
exiting. This would reduce the number of times that the 

service routine would have to be entered, thus reducing the 
overhead per character. 





Protective Ground 
Transmitted Data 
R ived Data 
Reauest to Send 
Signal Ground = 
Carrier 

Data Terminal Ready 
Ring Indicator 

Forced Busy 7 











Breaks may be transmitted on any line by asserting the 
corresponding bit in the high byte of the Transmit Data 
Register. This pulls the output line to a space and holds Tt 
it there until the bit is cleared. Timing of the breaks Tt 
must be done by the software. 


hw 
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3.3 Maintenance Provisions: a 





by Request to Send 





Three methods cf maintenance testing are provided with the 
DZV1l. For systems testing, the multiplexor has a : be, tps wee = | a deeaeeces ae ° ” 
maLNEEKARCE Lie (csp) which will internally Loopback aie it : Request to Send is connected tc Data Terminal Ready poacher 
the data leads. In this mode i Paap rain es oe ee ch -< a pa 

ne EIA. i : or fu uplex 202 Modem applications. Additional per line 
disconnected from the EIA drivers and receivers. l | jumpers are also provided to allow Request to Send to 
For complete line testing of the LIA logic, an H329 module : i GORE Eos: LINES Bees 
test connector can be installed on the socket housing of the ]}} : 3.6 Throuachvut: 
M7957. This provides staggered loopback in the following i ‘ : ake 
manner: i j 


ae ee 
ian CNNSI a RRR NMBUCHENII: 0 Serge ie IE 








| | Each D2Zvill is capable of a throughput rate of 10,970 

Transmitted Data Line 00 to Received Data Line 01 i characters per sccond. This rate is calculated as fo 

Transmitt: t. j : ecei a Li i : oe 4 oe at is ed 

T oe vata ae eae re an dats acer a ge mie i : (Bits/Seconds x No. Lines X Direction) divided by Bits/ 

ransmitted Data Line 02 to Received Data Line 03 | Character. (9600 x 4 x 2) 1/7 equals 10,970 Character/ 
Transmitted Data Line 03 to Received Data Line 02 i Sachnd an. SN RSD ASE CURES AV FT | 


llows: 





Data Term Rdy Line 00. to Ring & Carrier Line 01 a : | | —_ . : . , Per 
Data Term Rdy Line 01 bo “Rina +s Cacrioe Line. 00 ii : Por a character service routing of 100 usec or less, the 


Data Term Rdy Line 02 to. Hing .& Carceee Line 02 i device throudhput rate can be sustained. 
Data Term Rey Line 03 to Ring & Carrier Line 02 | 
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4.0 Programming 


The DZV11l contains six addressable reqisters. They are 
listed as follows: 





A. Control & Status Register 

8 Receiver Buffer Register 
Line Parameter Reqister 

D. Transmitter Control Reqister 
E. Modem Status Register 

F. Transmit Data Reqister 








4.1 Address Allocation: 


The device address assigned to the DZVi!l resides in the 
floating address space of the LSI-ll. This address space 
ranges from 160010, to 163776,. Each DZV11 requires 
increments of 10, address locations. Since program 
compatibility is maintained withthe Unibus counterpart. 
DZ11, the DZV11 multiplexor must use the space allocated 
for the DZll. This imposes that address gaps occur for 
those Unibus ee aaa devices that may or may not be 
designed for the LSI bu With this restriction, the 
DZV1l1 is arranged as one. eighth device in the floating 
address space. oer bi na that-have.counterpar 
Unibus Gevices: ane ich oc ‘the floating Jaddregs jpade 
are the DUV1LI1 and DEVIL: owes. are arrangéd as the fourth—* 
and fifth devices respectively. 




















4.2 Interrupt Allocation: 





The DZV1l device vector address is selected from the 
floating vector space. This space ranges from address 
300, to address 776 Vector address compatability with Tt 
the DZ11l must also Be adhered to by the DZV11l. The multi- { 
plexor is thus assigned as the twenty-sixth device in the a 
floating vector space. The DUV11 and DPV11 are assigned as || 
the twentieth and twenty-first device respectively. i 
| 














Each DZV11 requires two interrupt vectors, one for the 
transmitter section and one for the receiver section. If 
Simultaneous interrupt requests were qenerated from each 
section, the receiver section would have priority in placing ]}| 
its vector onto the LSI bus. A receiver interrupt to address] 
XX0 will be generated from having either a Receiver Done T 
(CSR 07) or Silo Alarm (CSR13) occurrance. A transmitter 
interrupt to address XX4 will be generated by Transmitter 
Ready (CSR15). Additional prerequisites for generating 
interrupts are that the ligated teste interrupt enable bits 
(CSR 06 and CSR 14) be se The recommended method of 
Clearing interrupt arbre: “bits is to first raise the Pro- 
cessor Status Word to level four, next clear these interrupt 
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enable bits and then lower the Processor Status Word to 


zero. Using this method prevents false interrupts from 
being generated. 


Control & Status Register: (CSR) 76xXxx0 


The Control and Status Register is a byte and word address- 
able register. All bits in the CSR are cleared by an 


occurrance Of BINIT or by setting device Master Clear (CSP 
04). The bit assignment is as follows: 





Bit Description 
00-02 Lnused. Read as zero 


03 Maintenance 
This bit, when set, loons all the 
transmitter'‘s serial output leads 
to the corresponding receiver's 
serial input leads on a TTL basis. 
While operating in. maintenance 
mode, the EIA received data leads 
are disabied. Normal operating 
: mode is assumed when this bit is 
sa” cleared. This bit is Read/Write. 








047 ’ - ey Master Clear... 


When written to a one, generates 

"Initialize" within the DZVll. A 
read back of the CSR with this bit : 
set, indicates initialize in progress | 
within the device. This bit is self-] 
Clearing. All register, silos and 

UARTS are cleared with the following 
exceptions: 











Only bit 15 of the Receiver 
Buffer Register (VALID DATA), 
the remaining bits 00 through 14 
are not. 





B. The high byte of the Transmitter 
Control Register is not cleared 
by Master Clear. 





C. The Modem Status Register is 
not cleared by Master Clear. 


05 Master Scan Enable _ 
This Read/Write bit must be set to 
permit the receiver and transmitter 


control sections to Leer scanning. 
_When pecaeye: es Licks dy 
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TITLE 





(CSR 15) will be inhibited from : Enable bit. is “cleared. Condition- 
setting and the received character } i ing of this bit must occur prior 


buffers (Silos) will be cleared. Jf i to any character reception. 











Silo Alarm 

| : | This is a read only bit set by 

This bit, when set, permits the ; ; the hardware after 16 characters 

setting of CSR 07 or CSR 13 to ; : have been entered into the FI/FO 

generate a receiver interrupt : buffer. Silo Alarm will be held 

request. This bit is Read/Write. cleared when Silo Alarm Enable 
(CSR 12) is cleared. This bit 

will be reset by ad to the 

| ; Receiver Buffer Register and will 

This is a read only bit that will | : | not set until 16 additional 

set when a character appears at | : characters are entered into the 

the outout of the FI/FO buffer. i buffer. If Receiver Interrurt 

To operate in interrupt per : : Enable (CSR 06) is set, the 

character mode, CSR 06 must be i occurrance of Silo Alarm will 

set and CSR 12 must be cleared. ; generate a receiver interrupt 

With both CSR 06 and CSR 12 i : request. Reception with CSR 06 

cleared, character flaa mode would | i cleared, permits flag mode 

be indicated. Receiver Done will | operation of the Silo Alarm bit. 

clear when the Receiver Buffer : 

Register (RBUF) is read or when D4, 14 Transmitter Interrupt Enable 

Master Scan Enable (CSR 05) is | i. This bit must be set for Trans- 

cleared. If the FI/FO buffer : : mitter Ready to generate an 

contains an additional character, | ; interrupt. It is Read/Write. 

the Receiver Done flag will stay : ) 

cleared a minimum of one micro- 15 Transmitter Ready 

second before presenting that : : This bit is read only and is sect 

by the hardware. This bit will 


character. 

set when the transmitter clock 
stops on a line whose transmit 
buffer may be loaded with another 
character and whose associated 
TCR bit is set. The Transmitter 


06 Receiver Interrupt Enable : 13 














07 Receiver Done 




















=e 
oe 











08-09 _ Transmitter Line Number 





These read only bits indicate the 

line number whose transmit buffer 1 

requires servicinq. These bits Line Number, specified in CSR 

are valid only when Transmitter : ; 08 and CSR 09, is only valid when 

Ready (CSR 15) is set and will be | : Transmitter Ready is set. Trans- 

cleared when Master Scan Enable : mitter Ready will be cleared by 

is cleared. Bit 08 is the least : : any of the following conditions: 

siqnificant bit. | ; l. Master Scan Enable cleared. 

2. When the associated TCR bit is 
cleared for the line number 
pointed to in CSR 08 and CSR 


12 Silo Alarm Enable_ 99: 


























10-1] Unused. Read as zcro. 


This is a Read/Write bit, when sct, 
enables the silo alarm counter to 
keep count of the number of 
characters stored in the FI/FO 
buffer. The counter will be 


| | | | | i bavi 11 0-2 a oe 
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3%. At the concluston of the load | Le 
instruction of the Transmit : | 13 Framing Error 
Data Reqistcer (low byte only). | : ae 

| This bit is set if the received 

(€ additional transmit lines : character did not have a stop bit 

require service, Transmitter Ready | present at the proper time. This 

| : will reappear within a min. of 1.4] : bit is usually interpreted as 

| usee from the completion of the : = | indicating the reception of a 

& Transmit Data Register load : : brea ine 

instruction. The occurrance of / : | | 

Transmitter Ready with Transmitter [| ' As pyc E SUN ES Cror 

: Interrupt Enable set, will qene- meek Sex 2 re 

| , : | rate a transmitter interrupt : This bit is set if the received 

} ’ . request. : } character was preceded by a 
: character that was lost due to 
| J 4.4 Receiver Buffer Register: (RBUF) 76XXX2 READ ONLY fF. | CMe seer rtty Of ENG -pecel vce 

| ‘ : scanner to service the UAPRT 

| i This is a 16 bit read only register which contains the j | ose eta ROEge ng DUPEeE On Enge 

a reevived character at the output of the FI/FO buffer. A- ' : aie 

: read of the reqister causes the character entry to be : : 3 . 

: extracted from the buffer and all other cntries to bubble : 4 ee bie : 

: down to the lowest unoccupied location. Only the Valid ' : hi : 

: Data bit (RBUF 15) is cleared by BINIT or by sctting : : | pee et eee ee eares that | 

device Master Clear (CSR 04). Bits 00-14 are not affected. | i . : the data presented in bits 09-14 | 


> format c he RBU : ] : we is valid. This bit nermits the : 
The format of the RBUF reqister is defined as follows: < sae-of a Character handling prograr| 


: ; : .e : hh, that takes characters from the 
: Descriptic : : datos, : 
| | Bit Description ; eee ene  PE/FO.buffer until there are no 

: rom: at eee ; ; | more available. This is done by | 
iste iucioak egle i LS chee reading this register and checking [| 
bit 15 until the procram obtains | 
a word for which bit 15 is zero. 



































| ; i: ; These bits contain the received 

| : character, right justified. The 

| : least significant bit is bit 00. 
: : Unused bits are 0. The parity 

} : bit is not shown. 
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4.5 Line Pa 








ram 











This register controls tl perati Sarameters associated 
with each line in the pzvll. The LPR ‘register is a word 
ge jle, write only register. The line parameters for 


| 7 i i Jressabl : 
5 ‘ Minne Kite Manet : See eee ait lines must be reloaded following an occurrance of either | 
pO : These bits contain the line number | : SINIT or device Master Clear. : 


} upon which the aforementioned | 
| | : character was received. Bit 08 
| . is the least significant bit. 





08-09 Received Character Line Number 














Bit Description 


00-01 Parameter Line Number 





| : 10-11 | Unused. Read as zero. : ; ; 
| | ( , (fee | | These bits specify the line number [| -. 
| 12 Parity Error : : for which the parareter information} 
i ates, Be os Hi Rees he (bits 3 through 12) is to apply. 
This bit is set if the sense of : ‘ Bit 00 is the least significant 
the parity of the received : bit 
| ‘ter does not agree with that | ee 
designated for that Line. 
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02 


03-04 


E _bavil ASYNCHRONOUS MULTIPLEXOR 


‘Unused. aE always be written as | 
a zero when specifying the Para- 
meter Line Number. Writing this 
bit as a one will extend the 
Parameter Line Number field into 
non-existant lines. Parameters 

for lines 00 through 03 will not 

be affected. 
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Eies areset to rece 


Reset Characters of the length 


05 


06 


07 
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shown 





(excluding parity) as 








§ bit 
6 bit 
7 DLC 
8 bit 





ol 
ot CS eet CO 


Two Stop Bits 

This bit, when set, conditions a 
line transmitting with 6,7 or 8 

bit code to transmit characters i 
having two stop marks. If the line] 


is transmitting 5 bit code, asser- 
tion of this bit causes the char- 
acters to be transmitted with 1.5 
stop marks. 


If this bit is not 
1 stop mark is sent. 











If this bit is set, characters 
transmitted on the line have an 
appropriate parity bit affixed; | 
and characters received on the line | 
have their parity checked. i 











Odd Parit 

If this bit is set and bit 06 is 
set, characters of odd parity are 
generated on 1@ a incoming | 
characters are expected to have odd | 
parity. If this bit is not sect, : 
but bit 06 is set, characters of 
even parity are gencrated on the 
line and incoming characters are 
expected to have even parity. If 
bit 06 is not set, the setting of 
this bit is immaterial. 
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08-11 


e ° nese bits determine 
the operating sEeed for the trans- 












wee OOOO mm mOOOS 
ron OM OrOMOHMOnMOMS | 


4 0 
0 : 
; 1 
; 0 
0 ; 
: 1 
: 0 
: 0 
: | 
: 1 
: 0 
: 0 
: 1 
1 ; 


12 TRS ete 


Invalie 





receiver logic can 1 assenble characters | 
from the serial input line. This bit | 
will be cleared followina a BINIT or 


device Master Clear. 








13-15 Unus 
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R) 7EXXX4 





Reqister: (TC 





Transmitter Control 











The TCR reqister is a byte and word addressable register. The 
low byte of the TCR reaister contains the transmitter control 
bits which must be sct to initiate transmission on a line. 
Each TCR bit position corresnonds to a line number. For 
example, TCR bit 00 corresponds to line 00, bit 01 to line 

O01, etc. Setting of a TCR bit causes the transmitter scanner 
clock to stop if the UART for this line has a transmit buffer 
empty comdition. An interrupt will then be x 
Transmitter Interrupt Enable is set. The scanner clock will 























restart when cither the Transmit Data Reqister is loaded 
with a character or the TCR bit is cleared for the line on 
which the clock has stopped. TCR bits must only be cleared 
when the scanner is not running, i.e., Transmitter Ready is 
sect or Master Scan Enable is cleared. 
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4.8 Transmit Data Register: (TDR) 76XXX6 WRITE ONLY 


The TCR bits are represented in bits 00 through 03. These | The TDR Register is a byte and word addressable, write only 
bits are Read/Write and cleared by BINIT or cevice Master 2 register. Characters for transmission are loaded into the 
Clear. Bits 04 through 07 are unused and read as zero. | low byte. TDR bit 00 is the least significant bit. Loading 
| | | of a character should occur only when Transmitter Ready 
The high byte of the TCR register contains the writeable | (CSR 15) is set. That character which is loaded into this 
modem control lead, Data Terminal Ready (DTR). Bit i register is directed to the line defined in CSR bits 08 and 
designations are as follows: . 09. The high byte of the Transmit Data Register is 
| designated as the Break Control Register. 
Bit Name 
—— | | Zz Each of the four multiplexor lines has a corresponding 
08 DTR Line 00 | e break bit for that line. TDR bit 08 represents the break 
09 - DTR Line Ol | . oe bit for line 00, TDR bit 09 for line Ol, etc. TDR bits 12 
10 DTR Line 02 | | i through 15 are unused. Setting a break bit will force that 
. | . JES DTR Line 03 | | lines output to space. This condition will remain until 
: 12-15 Unused. Read as zero | cleared by the program. This register is cleared by BINIT 
| : | | or device Master Clear. The Break Control Register can be 
| Assertion of a Data Terminal Ready bit puts an ON condition | utilized regardless of the state of the device Maintenance 
‘< | on the appropriate modem circuit for that line. Data + H bit (CSR 03). 
Terminal Ready bits are Read/Write and cleared only by | 
BINIT. Jumpers have been provided to allow the Request 
to Send circuits to be asserted with Data Terminal Ready 
assertions, 








control leads, Ring and Carrier. The ON cordition of a 
modem control lead is interpreted as a logical one. Bits 
04 through 07 and 12 throuqgh 15 are unused and read as a 
zero. Remaining bit designations are as follows: 








| ! | Bit Name 


7 _ 00 | Rino Line 00 

oS 01 Rino Line Ol 

G2 Ring Line 02 

03 Ring Line 03 

04-07 Unused. Read as zero. 
08 Carrier Line 00 

09 Carrier Line 01 

10 Carrier Line 02 

& | Carrier Line 03 

12-15 Unused. Read as zero. 
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The following paragraphs provide testing procedures for the DzZvVll 
option in all its variations. It is assumed that the user has a good 


SPECIFICATION 


| TITLE =pZvll Test and Acceptance Procedure 






position is when the rocker is depressed at the ON side of the 


working knowledge of the LSI11 QBUS and the DZV1l. If not, the ; switch. Rocker #1 corresponds to the most significant address 


following references are required reading: 

1. DZV1l User's Guide (ED-D2V11-UG-xxx) 

2. Microcomputer Handbook | 

3. LSI11, PDP11/03 User's Manual (ED-LSI11-TM-xxx) 
The DZV1l is a four line asynchronous interface that is used with 
the LSI11 processor. It provides an EIA interface and enough data 
set control to permit dial-up operation with full duplex modems 
such as the Bell series 103, 113 and equivalent. H : —— 


The DZV1l can be supplied in two different configurations, each POR oD 2c g 


designated by a suffix letter (A or B). Each multiplexor configura- : i | | 


tion utilizes a quad height module designated the M7957. All input | | Cs See 
and output leads of the M7957 conform to EIA standard RS232C and are 
available on a Berg header. 


f The required hardware for the DZV11-A option is just the M7957 module. | | | | | 
Cabling assemblies to terminals and modem channels are not supplied ADDRESS _Al2 Ali A10 AOS A98 AO7 A06 AOS A04 AO3 





with this option, but are available in the DZV11-B configuration. 60000 
Each DZV11-B configuration consists of an M7957 module, BC11U-25 [ : 160010 ae 
cable assembly, and two accessory test connectors, H329 and H325. | pei -_ -—- is 
1. DZV1ll Device Address ; | | is ‘ : 160040 - es 


ee etc 
The dev 





2 ires gned to the DZVl11 resides in the floating _—igX 
address space of the LSI11. This address space ranges from 160010 (8)-} J _ st 
to 163776 (8). Each D2ZV1ll requires increments of 10 (8) address lo- | 163760 — - & 


vice address assigr 


cations and the first option should be configured with an address of : 163770 ee 


160010. The initial configured address assumes that the system con- 
Sists of only DZV1ll's in the floating address field. If the DUV1I1 
option is also configured in the floating address field, assign the 


| DZV1l an address which establishes a gap cf 10 (8) address locations 


between the last DUV11 and the first DZVl1l1. For example: If the 
system consisted of one DUV11 located at 160010 (8), then the D2ZV11 
should be configured with an address of 160030. 





2. DZV1ll Interrupt Vector 


Al2 All Al0 A09 A 
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ee 
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Address Selector E30 
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Xx 
Xx 


Note: 
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ad 
= 
wee: 


aS 
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X 
x 


bit, bit 12, rccker #10 is the least significant address bit 
selector. The following figures represent the address selector, 
E30, and the switch settings for some example device addresses. 


08 AO7 AO6 AOS AO4 AO? | 
5 


9 10 | 


! 





ical ae 


ee Ft 
] 


x x 


X=ON 
-=OFF 


Similiar to the device address, the vector address of the DZV11 


1.1 Setting the Device Address i | resides in the floa 





Once the position of the DZV11l has been established in the 
floating address scheme, the QBUS address is selected by a 
Switch pack on the M7957 module. The IC designator for the 
ten position dip pack is E30. For a logical one (1) on a QBUS 
address line, set the rocker switch that corresponds to the 
particular address bit to the ON (closed) position. The ¢ 


Wihiinininndonacrbaidniwniciiod 











ting ve 








ctor space of the LSI1!. The vector space 
ranges from address 300 (8) to address 776 (8). Each DZVll reauires 
increments of 10 (8) address locations for its two contiguous 
interrupt vectors. If the DZV1l is the only option in the floating 
vector area, configure it for a vector of 300 (8). If there are 
options other than the DZV1ll residing in the 


floating vector area, 


other configuration rules must be applied. When configuring the 
N [ : device vector, only the first vector address musr be considered. 


The first vector, or base vector, must start on a zero boundary. 
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A zero boundary is one which has the three least significant 
equal to zero. The second vector is controlled by the first vector 
and data bit 02. 














bits 








Data bit 02 is generated by the M7957 hardware. 


= * 





. Interrupt Vector 


On position of the DZV1l has been established in the 
Picating | vector scheme, the QBUS vector is selected by a 

Switch pack on the M7957 module. The Ic designator for the 
eight position dip pack is E2. To generate a logical one (1) 
for the QBUS vector bit, set the rocker switch that corresponds 
to that particular bit to the ON (closed) position. The ON 
position is when the rocker is depressed at the ON side of the 
switch. Rocker #1 corresponds to the most significant vector 
bit, bit 08, rocker #6 is the least significant vector bit 
selector. The following figures represent the vector selector, 
E2, and the switch settings for some example vector addresses. 








Vector Selector E2 
NOT 
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3. Jumper Configuration 


There are sixteen jumpers located on the M7957 module. Insertion 
or removal of a jumper is dependent on its function. Jumper locations 
can be found on the Unit Assembly drawing of the M7957 module. 

re catagorized as those required for: 











Module Test 





moved only during 
module test time at the General Radio zest level. At all other 
levels of testing and for device operation these jumpers must 
be instalied. These jumpers are Geet anered as WS, W12, W13, W14, 
W15, and 416. 


There are six (€) jumpers specified to be re 








3.2 Device Operation 


Two (2) jumpers, W10 and Wll, are specified as those which are 
required for device operation. These jumpers must be installed 
only when the module is used in an H9270 backplane, or a 
backplane that applies the QBUS signals to the C-and D sections 
of the module. When installed or tested in a C/D Bus type 

LSI1l backpiane, these jumpers are required to be removed. 


3.3 Modem Control Support 


There are eight (8) jumpers which are used for modem control 
support. These jumpers, Wl thru W8, are required to be insta! 
at module test, opcion test and acceptance cime. Jumpers wl 
thru W4, when installed, allow assertion of the Request to 
Send lead to the modem by the setting of Data Terminal Ready 
in a DZV1ll device register. Each line is provided with a 
jumper option. Wl represents the jumper option for line 3, 

W2 for line 2, W3 for line 1 and W4 for line 0. The remaining 
four jumpers, W5 thru W8, allow the Request to Send lead to 
control the Forced Busy lead to the modem. The assertion of 

a Request to Send lead applies an ON or Busy condition to the 
Forced Busy lead. Each line is provided with a jumper option, 
WS represeiits line 3, Wé represents line 2, etc. The Forced 
Busy option is available with 103E and 113B mocems. 
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4. Power Requirements 


1.15 Amps @+5 Volts 
0.39 Amps @+12Z Volts 


5. Enviornmental Specifications 


The DZVll operates in an environment from 5 to 50 degrees Centigrade 
(41 to 122 degrees F) with a relative humidity of 10% or less to 
95% without condensation. 


6. Maintenance Philosophy 


Maintenance of the DZVil is accomplished by following this test 
procedure while using the device diagnostics. The testing can be 
divided into five areas. 


6.1 Visual Inspection 


This is a visual check for solder shorts and damaged or missing 
components. A visual inspection can often save needless 
checkout time. 


6.2 Internal Loopback 

This is the simplest maintenance mode provided and it-is-the 
first logical moce used in this procedure. With bit 03 of the 
DZV1l1l's Control and Status Register set, the output serial 
data from the Uarts are looped back into their respective 
serial data inputs. All lines are looped around simultaneously. 


6.3 Staggered Loopback 


In this mode of operation, the output signals from line 0 
connect back to the inputs of line 1 and the output signals 

of line 1 connect back to the inputs of line 0. Lines 2 and 3 
are looped back in the same manner. To operate in this mode, the 
H329 test connector is required and the device maintenance 
bit (CSR 03) is kept cleared. | 








6.4 External Test 


This maintenance mode tests the lines to the point where the 





requires that the H325 test connector be attacned to one in- 
dividual line of the BC11U cable assembly. In external mode, 
each line of the DZV1l1 can be tested by changing the H325 to 


| 
i 
customer attaches the modem or terminal. Testing in this mode | 
I 
a new line required for each test. : 

2 
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6.5 On Line Test with Terminal 


In this mode of operation, an EIA terminal is connected to 
a single line of the BC11U cable assembly. All lines are 
individually checked out with the aid of a device diagnostic. 


7. Diagnostics 


Four device diagnostics have been created for checkout of the 
DZVl1. These are available as libkit #ZJ251. In addition to the 
diagnostics, a DEC/X11 exercisor module, Maindec-11-DXDZB, is 
available. The following is a short cescription of each program. 
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7.1 Maindec Introduction 


A) Maindec-11-DVDZA. This is the first diagnostic of a two 

part series which is used for basic option checkout. This 
program exercises the read/write bits of the registers, performs 
simple transmission and reception exercises for each line 

and verfies the interrupt capabilities of the option. 


B) Maindec-1l1-DVDZB. This diagnostic continues the series 

of basic option diagnostics. Exercises of the transmitters 

and receivers in all possible operating modes and at all 
possible data rates are performed. Error conditions are induced 
on the line and the option is then checked for its ability 

to recognize these errors. 


C) Maindec-11-DVN2ZC. Maindec DVDZC verifies the cable interface 
connection between the module and the EIA connector. The 
diagnostic provides the operator a choice of testing the cable 
interface assembly or testing the actual connection of a 

line to an EIA supported terminal. 


D) Maindec-11-DVDZD. This program is designed as a verification 
aid for the field service personnel in establishing a 
communication link from the D2V1l to another LSI11 or to a 
communications test center. It is used with the Interprocessor 
Test Program (Maindec-11-DZITP) as an overlay to the monitor. 


E) Maindec-11-DxXD2B. DXDZB is a systems exercisor module used _ 
with DEC/X1l. It can operate up to eight consecutively addressed 
DZV1l1 multiplexors. Internal maintenance mode is implemented 

for transmission and reception of character bursts of data. 

All lines of each selected multiplexor are enabled for running. 


eae nnsnemnmcegenmnainanen 

















7.2 Operation of Diagnostics 


The basic checkout programs, Maindecs DVDZA, DVDZB, and DvD2C, 
each require 4K of memory for operation. A All programs are in 
absolute format and can be loaded using the absolute loader. 
Other media, such as disks, may also be used. 











Once a diagnostic has been loaded into memory, it is started 

at location 200 (8). The diagnostics will either autosize 

the system cr request operating parameters before execution 

of the tests. The value contained in the software switch register 
determines the startup mode of the program. Address 176 (8) 

is reserved as the software switch register. The writeups 

for each diagnostic provide a more detailed explanation of 

their operation. 








7.2.1 Autosizing 


When a diagnostic is initially started ana the software 
switch register location is cleared, autosizing will be 
performed. The autosizer routine is designed to detect 

all DZV1ll device and vector addresses within the floating 
address and vector area. Other parameters required for 
device testing are given defaulted values. These values 
include testing of all four lines, with internal maintenance 
mode selected and at a baud rate of 19.2K baud. 


























The autosized values ised during testing will be displayed 
on the console in the form of a DZV11 status table. The 
status table values must be verified for their correctness 
by the operator. Maindec's DZDVA and DZDVB are the only 
diagnostics to have autosizing capabilities. The remaining 
diagnostics require either a monitor or manual intervention 
for execution and do not autosize. 





7.2.2 Parameter Input 


An operator may also supply specific parameters for testing 
if it is desired. This feature is provided by having the 
software switch register bit 00 set when Maindec DVDZA 
or Maindec DVDZB is started. The operator must then pee 
a response to the following dialogue on console term 





























tne 





lst CSR ADDRESS (160000:163770): nae 

- (You must type in the first DZV11 

CSR in the system you wish testing 

to begin at. Range: 160000:163770.) 

lst VECTOR ADDRESS (300:770): 

_ (You must type in the vector of 
the first DZV11 in the system 
under test. Range: 300:770.) 
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| TITLE 





MAINTENANCE MODE 
(EXTERNAL (H325) 
(INTERNAL (DZCSRO3=1 
(STAGGERED (H329) 


(E)) 
(I)) 
(S)) 
(Type "E“ or "I* or "Ss" depending 
on which mode you wish to run in. 
If running “EXTERNAL”, all 
selected lines must be termina 
by H325 test connectors.) 
{1:20): 
(Type the total number of DZv1l1l 
to be tested in the system. 
Range is 1 thru 20 in octal.) 











ted 





§ OF DZV1l‘s (IN OCTAL) 


All responses are terminated by typing a carriage return. 
It is important to note that all the DZV1l1's must be 
contiguous for both address and vector. Also all the 
extra parameters such as the default baud rate and the 
number of active lines for each device are given to the 
existing DZV11l‘'s in the system. 





Operetion of Maindec DVDZC always requires an opening 
dialogue. Special software switch register settings are 
not required when this diagnostic is started. Since this 
program provides both a cable interface test and a terminal 
echo test, the response depends on the specific test 
reguired by the operator. The following 1s printed on the 
console termiral when the cable test is selected: 



































‘You type a vector followed by a 
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Selection of the terminal echo test will repeat the vector 
and control register address questions and print out The previous information will be repeated for each of up 
the following: . to 16 DZVll's in the system. Explanation. 


WHICH TEST? ECHO OR CABLE (E OR C) . 1560 160100 This is the system control reaiste 
3 (Type E and a carriage return.) for the first DZV1l in the system. 
BAUD RATE- : 1502 000390 This is the receiver interrupt 
(Type a baud rate value followed | vector for the first DZV1l in the 
by a carriage return.) system. 
: | 1504 000017 This is the bit reoresentation 
(Type a line number followed by ef the active lines to be tested. 
a carriage return. The vorogram | 1506 017470 This is the parameter location 
will print:) i | used in most of the tests. It 
TERMINAL ECHO TEST | - signifies the following: Receiver 
TYPE A CHARACTER ON THE DZV11 TERMINAL | | Enabled, 19.2K Baud, Eight bits 
(The orogram has now transmitted [| per character, and Two stop bits. 
an output message to the DZV11 This value is loaded into the 
terminal and is waiting for a | | Line Parameter Register of the 
printable character to be typed device. 
on the terminal. The proqram will | | 1810 000000 This location contains the type 
then echo all printable characters of maintenance selected for 
~ i that are received.) | testing. 
} 000000=Internal Maintenance Mode 
‘ By typing any printing key on the cinsole terminal, a : | 000200=Externul Maintenance Mode 
request for a new line number will be asked. At this time H325 | | 
the operator should attach either the H325 test connector | ‘ : 100000=Staggered Mode (H329) 
or the output terminal to a new iine and continue overatina] 7 : 
the program until all lines are checked. . 8. Test Procedure 


LINE- 


: 7.2.3 Status Table $.1 Module Checkout 


This is the description given to a reserved area of memory, } i All DZV1l modules are General Radio tested and require no 
addresses 1500 thru 1746, that D2DVA and DZDVB use for _ . further testing at this level. Jumpers W9, W12, W13, W14, W15, 
storing the operating parameters of the tests. Each DZv11l and W16 must be removed for tnis level of testirg. When module 
on the system requires five consecutive address locations | checkout is complete, ail jumpers must be installed for the 
for storage and a total status table support of sixteen | level of checkout. 

DZVlls. The methods described previously, autosizing or 4 

| console input, are used to configure this input table. ) 8.2 Option Checkout 

: | The following represents a typical status table printout: | | 





This procedure checks both variations of the DZvil (DZ2V11-A & B) 
ee ee : | Any differences in the checkout procedure due to the different 
| | | eee pt inte | optios are noted where applicable. 

| ie 1502 000300 | : 

| | 2 hea 8.2.1 Preliminary Setup: 

1506 017470 

peed peers | i a) Visually inspect the module for broken or damaged 

i components and make any necessary replacements. | 

b) Verify that all current ECO's, if any, are installed. 
c) Set the address dipswitch to 160019 and the vector 
dipswitch to 300. Refer to the DZV1l Address and Interrupt 
Vector sections for assistance. Note also that all jumpers 









Tsize [coor] | 
i LA LSP | | ee 
ORA 106 ee eaeets DEC FORM NO EC 16-(381)--1922- M370 | sHeer _l2_ OF Sen 


4 f | | DRA 106 
















ORA 108 





Test and Acceptanc 


iii... eee 


Jumpers W10 and wll 


Should be installed before testina 
t type of OBUS back- 


are exceptions as they apply to t 
plane to be used. i 
d) Check for power shorts to ground and for shorts between | 
different voltages. The power distribution on the module | 
Pins is as follows: 

+Sv pins BV1 or A2 o¢ all sections 

+l2v pin BD2 

gnd pins C2 or Tl of all sections 


og 
D's 
rr 


8.2.2 DZV11-A Testing 





a) Install the DZV11-A option in the QBUS backplane. When 
inserting the module, make sure that the power is off and 
be careful to avoid snagging the components cn the card 
guides and adjacent module. | 

b) Turn on power and load Maindec-11-DVDZA into memory. 

c) Open location 176 (8) and enter the value 000901. This 
location is the software switch resister and the value 
entered represents a request to input parameters from 

the console. Refer to section, Operation of Diagnostic, ; 
for assistance. Close the location with a carriage return. | 
d) Type 200G en the consoie. The introductory title for 
DVDZA will be printed and the parameter input dialogue 

will be entered. Respond appropriately to all questions, 
making sure that I is typed when selecting maintenance ; 
mode. Note that all DZV11-A options can only be tested with} 
internal maintenance mode selected. Step C may be omitted | 
if autosizing is desired. Internal maintenance mode 
operation is then defaulted to. 

e) The program will then print RUNNING on the console and 

















procede to execute the various tests. First pass execution } 


time is approximately 20 seconds. Subsequent passes 
require approximately 90 seconds. Three error free end of 
pass printouts are required for each selected DZV11-A 

£) At the ccmpletion of step E, load Maindec-11-DVDZB 
into memory. 

g) The status table for the selected devices has noti been 
modified by the loading of DVDZB. Open location 176 (8) 
and enter the value 000200. This indicates that the 





existing table can be used, as built, without the need for : 


console input. Internal maintenance mode operation is 
then defaulted to. 

h) Type 200G on the console. The introductory title for 
DVDZB will be printed, followed by RUNNING. Program 
execution will now begin. First pass run time is approx- 
imately 15 minutes. Subsequent passes require 23 minutes. 
Three error free end of pass printouts are required for 
each selected DZV1l1-A. DZV11-A option checkout is now 
complete. 
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8.2.3 DZV11-B Testing 


a) Insert the H329 module test connector in the 40 pin 
housing of the module. It should be connected with the 
letter side facing up. Next install the option in the 

QBUS backplane. When inserting the module, make sure the 
power is off. Be careful to avoid snagging the components 
on the card guide edges and on adjacent modules. 

b) Turn on power and load Maindec-11-DVDZA into memory. 

c) Open location 176 (&) and enter the value 000001. 

This represents a request to input parameters from the 
console. Close the location by typing a carriage return. 

d) Type 200G on the console. The introductory title for 
DVDZA will be printed and the parameter input dialogue 
will be entered. Respond appropriately to all questions, 
making sure that S is typed when selecting maintenance 
mode. All DZV11-B options are to be tested with staggered 
maintenance mode selected. | 

e) The program will print RUNNING on the console and proced 
to execute the various tests. First pass execution time is 
approximately 20 seconds. Subsequent passes require 
approximately 90 seconds. Three error free end of pass 
printouts are required for each selected DZV11-B. 

f) At the completion of step E, load Maindec-11-DVDZB 

into memory. : 

g) The status table for the selected device has not been 
modified by the loading of DVDZB. Open location 176 (8) 

and enter the value 000200. This indicates that the 
existing table can be used as built, without the need for 

a console input. Close the location by typing a carriage 
return. 

h) Type 200G on the console. The introductory title for 
DVDZB will be printed, followed by RUNNING. Progra 
execution will now begin. First pass n time is approx- 
imately 15 minutes. Subsequent passes require 24 minutes. 
Again, three error free end of pass printouts are required 
for each selected DZV11-B. 

i) At the comp 


















































yletion of step H, stop the program and 
bower down. Remove the module from its backplane slot. 
Replace the H329 test connector with the Berg end of the 
BC11U acble assembly. Terminate line 0 of the cable with 
an H325 connector. Install the module in the backplane and 
apply power. 

j) Load Maindec-11-DVEZC into memory. Type 200G on the 
console terminal. Select the cable test, at 9600 baud 
for line 0. 
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k) The program will execute the cable test and printout 

the end of pass message within 15 seconds. Three error 

free end of pass printouts are required for each line. 
Longer execution times can be expected at lower baud rates.| 
1) Complete the checkout of the remaining lines by typing 
any printing key on the console terminal. This requests 
that a new line number be entered and that the H325 
terminate the new line. Continue testing until all lines 
are successfully checked. DZV11-B option checkout is 

now complete. 


8.3 System Test and Acceptance 


The first level of system checkout for the DZV11(s) shall 
include a successful completion of that particular ovtion 
using its option level testing procedure. The final level 

of system test will be to run the DEC/X11 systems exercisor 
module. Other options on the system should be exercised in 
addition to the DZV1! option(s) under test. Run the exercisor 
for three completions without error. If the DZV1ll is an add-on 
and does not ship as part of a system, the exercisor is not 
required as part of the system acceptance. Check the shipping 
list (A-PL-DZV11-0-4) and verify nothing is missing. 
Acceptance is complete. 
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